Introduction
============

Breast cancer is the most common cancer in women worldwide and across every single ethnic group in Malaysia.[@b1-ppa-11-1767] Unlike in the West, where incidence rates of breast cancer have been stabilized or even diminished, the occurrence of breast cancer has risen in most of the Asian countries in recent years.[@b2-ppa-11-1767] The age-standardized incidence rate of breast cancer in Malaysia was 38.7 per 100,000 with 5,410 new cases estimated in 2012 by the International Agency for Research in Cancer (GLOBOCAN).[@b3-ppa-11-1767] The rise in the incidence of breast cancer may be caused by several factors such as changes in reproductive factors, environmental exposures, dietary intake, and physical activity.[@b2-ppa-11-1767]

There is a limited research on how patients genuinely make treatment decisions. Patients' preferred role in decision-making has traditionally been neglected during consultations.[@b4-ppa-11-1767] Treatment decision-making has evolved from the conventional method, which was solely based on the doctor's decision, to shared decision-making (SDM) that integrates patients' views and perspectives.[@b5-ppa-11-1767],[@b6-ppa-11-1767] As such, there is now a demand to identify and monitor complex adverse effects of cancer treatment and to include these in the decision-making process.[@b7-ppa-11-1767] van der Weijden et al reported that the clinical practice guidelines can be applied by physicians through the practice of SDM based on generic and specific strategies.[@b8-ppa-11-1767] For example, physicians should expand their awareness of available treatment options, taking note of patients' preferences and providing the patient with decision aids during the consultation.

SDM was initially created for life-threatening illnesses where few treatments are available with different possible results.[@b9-ppa-11-1767] It is an approach where patients and health care providers work together to make a treatment decision about the latest evidence-based treatment outcome with consideration for the patients' values and preferences.[@b10-ppa-11-1767] Furthermore, SDM among physicians and patients has also been shown to diminish patients' internal conflict with respect to treatment options and to increase medication adherence.[@b11-ppa-11-1767] It is also believed that SDM would improve patient satisfaction, comprehension, and adherence while promoting patient engagement and self-care to improve their health outcomes.[@b12-ppa-11-1767] Limited studies have been conducted on patients' preferred role in decision-making in Malaysia. For example, two studies were conducted which considered the association between SDM and the perception of hypertensive patients[@b13-ppa-11-1767] and the association between SDM and patients attending a primary care clinic[@b14-ppa-11-1767] for their treatment. Both of these studies showed similar results, with nearly half of the patients preferring SDM, followed by preferring to be passive, and followed by preferring to be active in making treatment decisions.

There were few studies conducted in Australia and United States reporting significant barriers to participation in treatment decision-making among breast cancer patients from minority cultures.[@b15-ppa-11-1767]--[@b17-ppa-11-1767] Some of the barriers include language difficulties, health literacy, complexity of health care systems, and degree of acculturation.[@b18-ppa-11-1767] A study by Claramita et al among patients and physicians in Indonesia, a neighboring country of Malaysia, reported that doctor--patient communication was affected by the cultural characteristics of the patients.[@b19-ppa-11-1767] Therefore, this study investigated the perceived and preferred involvement level of breast cancer patients in the treatment decision-making process, sociodemographic factors that influence treatment decision-making, and the concordance between patients' and physicians' perspectives in decision-making.

Materials and methods
=====================

Sample
------

This was a descriptive cross-sectional study carried out at two main public hospitals, Hospital Kuala Lumpur (HKL) and the National Cancer Institute (NCI), and one teaching hospital, Universiti Kebangsaan Malaysia Medical Centre (UKMMC) in Malaysia from July 2016 to January 2017. Ethics approval was obtained from the Research Ethics Committee of Universiti Kebangsaan Malaysia (Ref No: UKM PPI/111/8/JEP-2016-142) and Medical Research & Ethics Committee, Ministry of Health, Malaysia (Ref No: NMRR-16-1085-28980). Patients from HKL, NCI and UKMMC with breast cancer at any stage, diagnosed within the previous 6 months without other malignancy were eligible to be included in this study. Patients with recurrent breast cancer, cognitive impairment, severe illness at the time of study, or language barriers were ineligible for participation. Screened patients were recruited after their consultation with their physician, who initially introduced them to the study. They were given a brief explanation about the study and signed the informed consent form if they agreed to participate. Physicians (breast surgeons/oncologists/medical officers) actively seeing patients were also included in this study upon agreement to participate. Each patient and physician was required to complete a set of questionnaires after the consultation, which was the consultation in which patients made the decision for their treatment.

Measures
--------

### Sociodemographic characteristics

Patients' information with respect to their gender, age, ethnicity, religion, educational qualification, marital status, employment status, and personal monthly income were recorded.

Instruments
-----------

The Control Preference Scale (CPS) and Krantz Health Opinion Survey (KHOS) were used in this study. Both the questionnaires were translated into Malay and back translated to English by independent bilingual individuals. Content validation was performed by the consultants (oncologists and breast surgeon) involved in this study. The translated version was tested in a pilot study with 30 patients who had no trouble in understanding and completing all the questionnaires. No revisions were made to the study measures based on the results of the pilot study.

### CPS

The CPS was created to assess the preferred level of involvement of patients in their treatment decision-making process.[@b20-ppa-11-1767],[@b21-ppa-11-1767] In this study, three parallel versions of the CPS (Patient Preference Scale, Patient Perception Scale, and Physician Perception Scale) were used to evaluate the preferred role of patients in the process of decision-making before the consultation, the actual role of patients in the process of decision-making after the consultation, and the perception of physicians on the role of patients in the process of decision-making after the consultation.[@b22-ppa-11-1767]

The three parallel versions of the CPS consisted of five statements which were then categorized into active decision-making ("I prefer to make the final selection about which treatment I will receive;" "I prefer to make the final selection of my treatment after seriously considering my doctor's opinion;" "I made the final decision about which treatment I would receive;" "I made the final selection of my treatment after seriously considering my doctor's opinion;" "The patient made the final decision about which treatment she would receive;" "The patient made the final decision about which treatment she would receive after seriously considering my opinion"), SDM ("I prefer that my doctor and I share responsibility for deciding which treatment is best for me;" "My doctor and I shared responsibility for deciding which treatment was best for me;" "I shared responsibility with the patient for making the final decision about the treatment she would receive") and passive decision-making ("I prefer that my doctor make the final decision about which treatment will be used, but seriously considers my opinion;" "I prefer to leave all decisions regarding my treatment to my doctor;" "My doctor made the final decision about which treatment would be used, but seriously considered my opinion;" "My doctor made all the decisions regarding my treatment;" "I made the final decision about which treatment the patient would receive after seriously considering the patient's opinion;" "I made the final decision about which treatment the patient would receive").[@b22-ppa-11-1767]

The perception level of physicians and patients was also measured in terms of their concordance. This would further explore the ability of physicians to perceive their patients' perception for involvement in treatment decisions.[@b23-ppa-11-1767] For ease of analysis, we categorized the active decision-making and SDM as an autonomous role, while the role of passive decision-making remained the same, similar to previous studies.[@b14-ppa-11-1767],[@b24-ppa-11-1767]

### KHOS

The KHOS was developed to measure the preference of patients for different treatment approaches.[@b25-ppa-11-1767] This questionnaire has also been widely used in various countries with patients with myocardial infarction[@b26-ppa-11-1767] as well as patients undergoing joint arthroplasty[@b27-ppa-11-1767],[@b28-ppa-11-1767] and ambulatory surgery.[@b29-ppa-11-1767] This instrument consists of two subscales which are the preference for information (KHOS-I) and behavioral involvement (KHOS-B) with seven items and nine items, respectively. This questionnaire has two possible responses, agree =1 and disagree =0. However, the scoring was reversed for negatively worded items. For the KHOS-B, the range of low scores, medium scores, and high scores are ≤2, 3--4, and 5--9, respectively. The range of low scores, medium scores, and high scores for the KHOS-I are ≤2, 3--5, and 6--7, respectively. A higher score on the KHOS-I and KHOS-B indicates a higher level of preference for information seeking and higher level of preference for behavioral involvement, respectively.[@b25-ppa-11-1767] For ease of analysis, low scores were interpreted as a lower preference level for information seeking and behavioral involvement, and medium and high scores were interpreted as a higher preference level for information seeking and behavioral involvement.

Statistical analysis
--------------------

Data were analyzed using SPSS version 21.0 (IBM Corporation, Armonk, NY, USA). Descriptive statistics were used to describe the sample. Binary logistic regression was used to determine the association between the sociodemographic characteristics of patients and patients' preferred role in decision-making, the preference of patients for information seeking, and the preference of patients for behavioral involvement. Univariate analysis was applied to test for an individual predictor with a dependent variable. Consequently, the predictor was included in the multivariate analysis if the criterion (*p*≤0.25) was met.[@b30-ppa-11-1767] Cohen's kappa coefficient was used to analyze the agreement between the patients and physicians on their perception of treatment decision-making. Pearson's correlation coefficient was also used to determine the two subscales of information and behavioral involvement on the KHOS. A Cohen's kappa value ≤0 indicates no agreement, 0.01--0.20 none to slight agreement, 0.21--0.40 fair agreement, 0.41--0.60 moderate agreement, 0.61--0.80 substantial agreement, and 0.81--1.00 indicates almost perfect agreement.[@b31-ppa-11-1767]

Results
=======

Description of the sample
-------------------------

A total of 244 patients who fulfilled the inclusion and exclusion criteria were invited to take part in this study. However, only 204 (83.61%) agreed to participate. The most common reasons for not participating reported by the patients were that they were busy, felt uncomfortable participating, were emotionally unstable, or were being interviewed in another study. Sixty-eight physicians participated in this study. Therefore, there were a total of 204 consultations with physician--patient dyads. Sociodemographic characteristics of the patients are shown in [Table 1](#t1-ppa-11-1767){ref-type="table"}. The median age of the participants was 55 years (interquartile range \[IQR\] =44.25--62, range =23--85). More than half of the participants were Malay (58.3%), and 52.5% of participants reported high school as their highest educational qualification. Sociodemographic characteristics of the physicians are shown in [Table 2](#t2-ppa-11-1767){ref-type="table"}. The median age of the physicians was 31 years (IQR =29--34, range =27--51), and 66.2% were women. Majority of the physicians were medical officers (86.8%), and their median duration of general practice was 6 years (IQR =4.00--8.75, range =1--26).

Preferred and perceived roles in decision-making
------------------------------------------------

The patients' preferred role showed the same pattern with their perceived role in breast cancer treatment decision-making. The majority of patients' preference and perception in treatment decision-making was SDM, followed by passive and then active ([Table 3](#t3-ppa-11-1767){ref-type="table"}). There was a strong agreement between the preferred and perceived roles of patients in treatment decision-making as demonstrated by Cohen's kappa statistics (*k*=0.828, 95% CI \[0.750, 0.906\]). A total of 51.5% of patients perceived that they were actually sharing treatment decision-making with their physicians. However, physicians perceived otherwise, stating that they thought most patients were active (56.9%) in making decisions, followed by SDM (32.8%), and passivity (10.3%).

The overall concordance in treatment decision-making between patients and physicians was 26.5% (54 of 204 patient--physician dyads) with differences in the remaining 73.5%. This can also be seen through the Cohen's Kappa coefficient, which showed almost no agreement between the physicians and patients on the perceived role in treatment decision-making (*k*=0.042, 95% CI \[−0.060, 0.144\]).

Association between patients' sociodemographic characteristics and patients' preferred role in decision-making
--------------------------------------------------------------------------------------------------------------

Univariate analysis indicated that ethnicity and educational qualification of patients were significantly associated with patients' preferred role in treatment decision-making. Malay patients were 2.93 times more likely to prefer autonomous role compared to Indian patients (odds ratio \[OR\] =2.93, 95% CI \[1.32, 6.48\], *p*=0.008). Patients with a high school qualification (OR =3.10, 95% CI \[1.10, 8.79\], *p*=0.033) and diploma, degree, or postgraduate qualification (OR =7.85, 95% CI \[2.26, 27.26\], *p*=0.001) were significantly more likely to prefer an autonomous role in treatment decision-making. Nevertheless, only the educational qualification of patients almost significantly associated (*p*=0.056) with the patients' preferred role, based on the multivariate analysis. Patients with a diploma, degree, or postgraduate qualification were 7.52 times more likely to be autonomous in their decision-making compared to patients with no formal education (OR =7.52, 95% CI \[1.66, 34.13\], *p*=0.009; [Table 4](#t4-ppa-11-1767){ref-type="table"}).

Preferences for information and behavioral involvements
-------------------------------------------------------

Patients in this study moderately preferred seeking information, as can be seen from the median KHOS-I score of 4.00 (IQR =3--5). However, the behavioral involvement preference among them was quite low as the median of the KHOS-B score was within the range of low scores at 2.00 (IQR =2--3; [Table 5](#t5-ppa-11-1767){ref-type="table"}). There was no significant correlation between preference for information and preference for behavioral involvement (*r*=0.123, n=204, *p*\>0.05). In a previous study, the Cronbach's alpha for the KHOS was reported as 0.50--0.76 (KHOS-I) and 0.72--0.77 (KHOS-B).[@b25-ppa-11-1767] However, the Cronbach's alpha found in this study was 0.655 and 0.293 for KHOS-I and KHOS-B, respectively. Moreover, the Pearson's correlation showed a weak non-significant linear relationship between the KHOS-I and KHOS-B in this study (*r*=0.123, n=204, *p*=0.079).

The association between patients' sociodemographic characteristics and patients' preference for information seeking is shown in [Table 6](#t6-ppa-11-1767){ref-type="table"}. The univariate analysis showed that the ethnicity and educational qualification of the patients were significantly associated with patients' preference for information seeking. Malay patients were 1.92 times more likely to have a higher preference for seeking for information than Indian patients. Patients of other ethnicities were 92% less likely to seek for information compared to Indian patients (OR =0.08, 95% CI \[0.01, 0.82\], *p*=0.034). Furthermore, patients with a high school qualification (OR =4.46, 95% CI \[1.54, 12.90\], *p*=0.006) and a diploma, degree, or postgraduate qualification (OR =6.00, 95% CI \[1.51, 23.87\], *p*=0.011) were significantly more likely to have a higher preference level for seeking information compared to those with no formal education. Based on multivariate analysis, educational qualification and marital status of patients were significant predictors of patients' preference for information seeking. Patients with a high school qualification (OR =5.38, 95% CI \[1.59, 18.14\], *p*=0.007) and a diploma, degree, or postgraduate qualification (OR =6.67, 95% CI \[1.37, 32.37\], *p*=0.019) were more likely to have higher preference for seeking information compared to those with no formal education. Overall, marital status was found to be significantly associated with preference for seeking information. However, being married, widowed, or divorced was not significantly associated with preference for seeking information when compared with being single ([Table 6](#t6-ppa-11-1767){ref-type="table"}).

None of the sociodemographic characteristics were found to be significantly associated with behavioral involvement preferences, as was found in the univariate analysis ([Table 7](#t7-ppa-11-1767){ref-type="table"}).

Discussion
==========

This study showed that most of the patients with breast cancer preferred SDM and passivity rather than being active in the process of decision-making. This finding was similar to a study carried out at a primary care clinic of a teaching hospital in Kuala Lumpur, which showed that most of the patients attending the clinic (51.9%) preferred SDM, followed by being passive (26.3%) and being active (21.8%) in decision-making.[@b14-ppa-11-1767] Many studies have reported that most patients preferred SDM as being the most satisfactory.[@b32-ppa-11-1767]--[@b34-ppa-11-1767] Before seeing the doctor, the majority of the patients in this study perceived that their role in actual decision-making was similar to their preferences in treatment decision-making. However, physicians perceived that their patients actually made the treatment decision themselves rather than through SDM. These findings were similar to a previous study with elderly patients with higher-risk myelodysplastic syndromes, which found the perceptions of physicians of patients' preferences for involvement in treatment decision-making was always different from their patients' preferred role.[@b23-ppa-11-1767] In the present study, physicians perceived that their patients desired the same treatment decision-making only in a quarter of the cases. This highlights a failure of the physicians to accurately identify their patients' preference in treatment decision-making for breast cancer. Therefore, it is necessary for physicians to inquire about patients' preferred role in order to meet patients' expectation in deciding on treatment for their disease.[@b22-ppa-11-1767]

In this study, the univariate analysis indicates that the ethnicity and educational qualification of patients were significantly associated with the patients' preferred role in treatment decision-making. Malay patients were significantly more likely to prefer an autonomous role compared to Indian patients by nearly three times. This may be due to Malay patients being more able to communicate fluently in their native language with the physicians, unlike the Indian patients. However, multivariate analysis indicated that only educational qualification was almost marginally associated (*p*=0.056) with the patients' preferred role in treatment decision-making. Patients who were more educated may likewise have an increased perception to the move toward an autonomous role as they would actively seek information for different treatment options.[@b21-ppa-11-1767],[@b35-ppa-11-1767],[@b36-ppa-11-1767]

The scores for preference for information seeking were higher than the scores for behavioral involvement in this study. Previous studies reported that patients preferred to be completely informed about their illness regardless of their preferred role in decision-making.[@b24-ppa-11-1767],[@b37-ppa-11-1767],[@b38-ppa-11-1767] In this study, the weak relationship between the KHOS-I and KHOS-B indicated that patients preferred to gain information regarding their disease and treatment options rather than being involved in treatment decision-making. Ethnicity, educational qualification, and marital status were found to be associated with the preference for information seeking. This may be explained by the fact that educated patients are better able to communicate with their physicians. Communication is essential between patients and physicians during consultations as it allows the physicians to understand patients' perceptions and expectations regarding the treatment of the disease. However, physicians must provide information about the disease and treatment options as well as the expected outcomes for their patients as this may help patients to understand their condition.[@b25-ppa-11-1767] It is also essential for physicians to know their patients' desired behavioral involvement in deciding their treatment during the consultation. As seen in this study, patients' preference for information seeking and behavioral involvement were more likely to rely on individual patients' preferences.[@b39-ppa-11-1767]

A limitation of this study was on the low internal consistencies for KHOS-I and KHOS-B (Cronbach's alpha: 0.655 and 0.293, respectively) compared to the values reported in the original paper \[0.50--0.76 (KHOS-I) and 0.72--0.77 (KHOS-B)\].[@b25-ppa-11-1767] This needs to be probed further in future as the patients may have poor understanding on the questions asked.

Conclusion
==========

Most of the patients in this study preferred SDM and being passive rather than active in breast cancer treatment decision-making. Physicians, however, perceived that patients preferred to be active. The overall concordance between the physicians and patients was quite low, indicating the importance of communication for better understanding of patients' preference in treatment decision-making.
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###### 

Sociodemographic characteristics of patients

  Characteristics of patients                     Number of patients   Percentage of sample
  ------------------------------ ---------------- -------------------- ----------------------
  Gender                                                               
   Male                                           1                    0.5
   Female                                         203                  99.5
  Age (years)                                                          
   21--40                                         31                   15.2
   41--60                                         110                  53.9
   61--80                                         60                   29.4
   \>80                                           3                    1.5
   Mean ± SD                     53.98±12.23                           
   Median (IQR)                  55 (44.25--62)                        
   Range                         23--85                                
  Ethnicity                                                            
   Malay                                          119                  58.3
   Chinese                                        47                   23.0
   Indian                                         33                   16.2
   Other                                          5                    2.5
  Religion                                                             
   Muslim                                         122                  59.8
   Buddhist                                       40                   19.6
   Hindu                                          28                   13.7
   Christian                                      9                    4.4
   Catholic                                       1                    0.5
   Other                                          4                    2.0
  Educational qualification                                            
   No formal education                            19                   9.3
   Elementary school                              41                   20.1
   High school                                    107                  52.5
   Diploma/degree/postgraduate                    37                   18.1
  Marital status                                                       
   Single                                         29                   14.2
   Married                                        162                  79.4
   Widow                                          6                    2.9
   Divorced                                       7                    3.4
  Employment status                                                    
   Employed                                       79                   38.7
   Unemployed                                     125                  61.3
  Monthly income                                                       
   \<RM2501                                       168                  82.4
   RM2501--RM5000                                 26                   12.7
   RM5000--RM10000                                10                   4.9
   \>RM10000                                      0                    0

**Abbreviation:** IQR, interquartile range.

###### 

Sociodemographic characteristics of physicians

  Characteristics                      n (%)
  ------------------------------------ -------------------
  Gender                               
   Male                                23 (33.8)
   Female                              45 (66.2)
  Ethnicity                            
   Malay                               36 (52.9)
   Chinese                             17 (25.0)
   Indian                              14 (20.6)
   Other                               1 (1.5)
  Age (years)                          
   Mean ± SD                           32.12±4.42
   Median (IQR)                        31.00 (29--34)
   Range                               27--51
  Educational qualification            
   Medical degree (MD)                 58 (85.3)
   MD + MS                             8 (11.8)
   MD + MS + subspecialty/fellowship   2 (2.9)
  Country of study                     
   Local                               36 (52.9)
   Oversea                             32 (47.1)
  General practice (years)             
   \<5 years                           22 (32.4)
   5--10 years                         37 (54.4)
   \>10 years                          9 (13.2)
   Mean ± SD                           6.94±4.28
   Median (IQR)                        6.00 (4.00--8.75)
   Range                               1--26
  Specialization                       
   Surgeon                             2 (2.9)
   Oncologist                          7 (10.3)
   Medical officer                     59 (86.8)

**Abbreviations:** IQR, interquartile range; MS, Physicians with Masters degree.

###### 

Patients' preferred role (before consultation), patients' perceived role (after consultation), and doctors' perceived patients' role in decision-making (after consultation)

  Patient perception scale   Patient preference scale, n (%)   Physician perception scale, n (%)   Total, n (%)                                        
  -------------------------- --------------------------------- ----------------------------------- -------------- ------------ ----------- ----------- ------------
  Autonomous                                                                                                                                           
   Active                    18 (8.8)                          0 (0)                               1 (0.5)        10 (4.9)     5 (2.5)     4 (2.0)     19 (9.3)
   Shared                    1 (0.5)                           93 (45.6)                           11 (5.4)       64 (31.4)    34 (16.7)   7 (3.4)     105 (51.5)
  Passive                    1 (0.5)                           4 (2.0)                             75 (36.8)      42 (20.6)    28 (13.7)   10 (4.9)    80 (39.2)
  Total, n (%)               20 (9.8)                          97 (47.5)                           87 (42.6)      116 (56.9)   67 (32.8)   21 (10.3)   204 (100)

**Notes:** Concordance: 54 of 204 patient--physician pairs (26.5%), Cohen's kappa =0.042, *p*=0.405; Agreement between the preferred and the actual participation of patients: Cohen's kappa =0.828, *p*\<0.001.

###### 

Association between patients' sociodemographic characteristics and patients' preferred role in decision-making

  Characteristics of patients    Autonomous n=117   Passive n=87   Univariate analysis   Multivariate analysis                                                                                                            
  ------------------------------ ------------------ -------------- --------------------- ----------------------- ------- ------- -------------------------------------------------- ------ --------------- ------ ------- -------
  Age (years)                                                                                                    0.83    \(3\)   0.843                                                                                    
   21--40                        19 (9.3)           12 (5.9)       Ref                   --                                                                                                                               
   41--60                        60 (29.4)          50 (24.5)      0.76                  (0.34, 1.71)            0.45    \(1\)   0.505                                                                                    
   61--80                        36 (17.6)          24 (11.8)      0.95                  (0.39, 2.30)            0.01    \(1\)   0.905                                                                                    
   \>80                          2 (1.0)            1 (0.5)        1.26                  (0.10, 15.50)           0.03    \(1\)   0.855                                                                                    
  Ethnicity                                                                                                      9.99    \(3\)   0.019[a](#tfn5-ppa-11-1767){ref-type="table-fn"}                          3.37   \(3\)   0.338
   Malay                         78 (38.2)          41 (20.1)      2.93                  (1.32, 6.48)            7.03    \(1\)   0.008                                              2.53   (0.11, 59.94)   0.33   \(1\)   0.565
   Chinese                       25 (12.3)          22 (10.8)      1.75                  (0.71, 4.31)            1.47    \(1\)   0.225                                              5.06   (0.40, 63.88)   1.57   \(1\)   0.210
   Indian                        13 (6.4)           20 (9.8)       Ref                   --                                                                                         Ref    --                             
   Others                        1 (0.5)            4 (2.0)        0.39                  (0.04, 3.84)            0.66    \(1\)   0.415                                              0.57   (0.03, 12.82)   0.13   \(1\)   0.723
  Religion                                                                                                       7.85    \(3\)   0.049                                                                     1.63   \(3\)   0.652
   Muslim                        79 (38.7)          43 (21.1)      2.84                  (1.22, 6.61)            5.87    \(1\)   0.015                                              1.04   (0.04, 26.46)   0      \(1\)   0.983
   Buddhist                      19 (9.3)           21 (10.3)      1.40                  (0.53, 3.73)            0.45    \(1\)   0.503                                              0.38   (0.03, 5.76)    0.49   \(1\)   0.485
   Hindu                         11 (5.4)           17 (8.3)       Ref                   --                                                                                         Ref                                   
   Others                        8 (3.9)            6 (2.9)        2.06                  (0.56, 7.58)            1.18    \(1\)   0.276                                              1.20   (0.15, 9.88)    0.03   \(1\)   0.866
  Educational qualification                                                                                      12.94   \(3\)   0.005[a](#tfn5-ppa-11-1767){ref-type="table-fn"}                          7.55   \(3\)   0.056
   No formal education           6 (2.9)            13 (6.4)       Ref                   --                                                                                         Ref    --                             
   Elementary school             19 (9.3)           22 (10.8)      1.87                  (0.60, 5.88)            1.15    \(1\)   0.284                                              1.93   (0.58, 6.44)    1.13   \(1\)   0.287
   High school                   63 (30.9)          44 (21.6)      3.10                  (1.10, 8.79)            4.54    \(1\)   0.033                                              2.99   (0.96, 9.30)    3.59   \(1\)   0.058
   Diploma/degree/postgraduate   29 (14.2)          8 (3.9)        7.85                  (2.26, 27.26)           10.54   \(1\)   0.001                                              7.52   (1.66, 34.13)   6.84   \(1\)   0.009
  Marital status                                                                                                 0.25    \(3\)   0.969                                                                                    
   Single                        17 (8.3)           12 (5.9)       Ref                   --                                                                                                                               
   Married                       92 (45.1)          70 (34.3)      0.93                  (0.42, 2.07)            0.03    \(1\)   0.854                                                                                    
   Widow                         4 (2.0)            2 (1.0)        1.41                  (0.22, 8.99)            0.13    \(1\)   0.715                                                                                    
   Divorced                      4 (2.0)            3 (1.5)        0.94                  (0.18, 5.00)            0.01    \(1\)   0.943                                                                                    
  Employment status                                                                                                                                                                                                       
   Employed                      49 (24.0)          30 (14.7)      1.37                  (0.77, 2.43)            1.15    \(1\)   0.284                                                                                    
   Unemployed                    68 (33.3)          57 (27.9)      Ref                   --                                                                                                                               
  Monthly income                                                                                                 3.03    \(2\)   0.220                                                                     0.29   \(2\)   0.866
   \<RM2501                      92 (45.1)          76 (37.3)      Ref                   --                                                                                         Ref    --                             
   RM2501--RM5000                17 (8.3)           9 (4.4)        1.56                  (0.66, 3.70)            1.02    \(1\)   0.312                                              0.77   (0.28, 2.09)    0.27   \(1\)   0.604
   RM5000--RM10000               8 (3.9)            2 (1.0)        3.30                  (0.68, 16.03)           2.20    \(1\)   0.135                                              0.99   (0.15, 6.56)    0      \(1\)   0.988

**Notes:** Autonomous: shared and active role preference; passive: passive role preference;

indicates the predictor(s) with significant difference.

**Abbreviations:** OR, odds ratio; CI, confidence interval.

###### 

Preferences for information and behavioral involvements of patients

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Krantz Health Opinion Survey (KHOS) item                                                                                                                                               Agree\       Disagree\    Score\          Cronbach's alpha
                                                                                                                                                                                         n (%)        n (%)        Mean ± SD\      
                                                                                                                                                                                                                   Median (IQR)\   
                                                                                                                                                                                                                   Range           
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------ ------------ --------------- ------------------
  Information subscale (KHOS-I)                                                                                                                                                                                    3.66±1.47\      0.655
                                                                                                                                                                                                                   4.00 (3--5)\    
                                                                                                                                                                                                                   0--7            

   I usually don't ask the doctor or the nurse many questions about what they're doing during a medical exam. (1)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                             165 (80.9)   39 (19.1)                    

   I'd rather have doctors and nurses make the decisions about what's best than for them to give me a whole lot of choices. (3)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}               5 (2.5)      199 (97.5)                   

   Instead of waiting for them to tell me, I usually ask the doctor or nurse immediately after an examination about my health. (4)                                                       130 (63.7)   74 (36.3)                    

   I usually ask the doctor or nurse lots of experience about the procedures during a medical exam. (8)                                                                                  180 (88.2)   24 (11.8)                    

   It is better to trust the doctor or nurse in charge of medical procedure than to question what they are doing. (10)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                        4 (2.0)      200 (98.0)                   

   I usually wait for the doctor or the nurse to tell me the results of a medical examination rather than asking them immediately. (15)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}       97 (47.5)    107 (52.5)                   

   I'd rather be given many choices about what's best for my health then to have the doctor make the decision for me. (16)                                                               165 (80.9)   39 (19.1)                    

  Behavioral involvement subscale (KHOS-B)                                                                                                                                                                         2.20±0.84\      0.293
                                                                                                                                                                                                                   2.00 (2--3)\    
                                                                                                                                                                                                                   0--5            

   Except for serious illness, it is generally better to take care of your own health than to seek professional help. (2)                                                                193 (94.6)   11 (5.4)                     

   It is better to reply on the judgements of doctors (who are experts) than to rely on "common sense" in taking care of your own body. (5)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}   2 (1.0)      202 (99.0)                   

   Clinics and hospitals are good places to go for help since it is best for medical experts to take responsibility for health care. (6)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}      0 (0)        204 (100)                    

   Learning how to cure some of your illness without contacting a physician is a good idea. (7)                                                                                          100 (49.0)   104 (51.0)                   

   It's almost always better to seek professional help than to try to treat yourself. (9)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                                                     1 (0.5)      203 (99.5)                   

   Learning how to cure some of your illness without contacting a physician may create more harm than good. (11)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                              3 (1.5)      201 (98.5)                   

   Recovery is usually quicker under care of a doctor or a nurse than when patients take care of themselves. (12)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                             0 (0)        204 (100)                    

   If it costs the same, I'd rather have a doctor or a nurse give me treatments than to do the same treatments myself. (13)[a](#tfn8-ppa-11-1767){ref-type="table-fn"}                   0 (0)        204 (100)                    

   It is better to rely less on physicians and more on your own common sense when it comes to caring for your body. (14)                                                                 149 (73.0)   55 (27.0)                    

  Total KHOS                                                                                                                                                                                                       5.85±1.78\      0.578
                                                                                                                                                                                                                   6.00 (5--7)\    
                                                                                                                                                                                                                   1--12           
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:** Pearson correlation coefficient between the two subscales, *r*=0.123, n=204, *p*=0.079;

indicates negatively worded item.

**Abbreviations:** SD, standard deviation; IQR, interquartile range.

###### 

Association between patients' sociodemographic characteristics and patients' preference of information seeking

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristics of patients    Higher preference level\   Lower preference level\   Univariate analysis   Multivariate analysis                                                                                                              
                                 n=162                      n=42                                                                                                                                                                               
  ------------------------------ -------------------------- ------------------------- --------------------- ----------------------- ------- ------- --------------------------------------------------- ------ --------------- ------- ------- ---------------------------------------------------
  Age (years)                                                                                                                       2.10    \(3\)   0.552                                                                                      

   21--40                        27 (13.2)                  4 (2.0)                   Ref                   --                                                                                                                                 

   41--60                        88 (43.1)                  22 (10.8)                 0.59                  (0.19, 1.87)            0.80    \(1\)   0.372                                                                                      

   61--80                        45 (22.1)                  15 (7.4)                  0.44                  (0.13, 1.48)            1.75    \(1\)   0.186                                                                                      

   \>80                          2 (1.0)                    1 (0.5)                   0.30                  (0.02, 4.07)            0.83    \(1\)   0.363                                                                                      

  Ethnicity                                                                                                                         10.51   \(3\)   0.015[a](#tfn11-ppa-11-1767){ref-type="table-fn"}                          4.76    \(3\)   0.190

   Malay                         102 (50.0)                 17 (8.3)                  1.92                  (0.75, 4.95)            1.82    \(1\)   0.177                                               4.78   (0.15, 158.3)   0.77    \(1\)   0.381

   Chinese                       34 (16.7)                  13 (6.4)                  0.84                  (0.30, 2.32)            0.12    \(1\)   0.733                                               0.75   (0.04, 13.58)   0.04    \(1\)   0.847

   Indian                        25 (12.3)                  8 (3.9)                   Ref                   --                                                                                          Ref    --                              

   Others                        1 (0.5)                    4 (2.0)                   0.08                  (0.01, 0.82)            4.51    \(1\)   0.034                                               0.14   (0.01, 3.50)    1.44    \(1\)   0.230

  Religion                                                                                                                          5.16    \(3\)   0.161                                                                      0.78    \(3\)   0.853

   Muslim                        103 (50.5)                 19 (9.3)                  1.81                  (0.67, 4.84)            1.39    \(1\)   0.239                                               0.33   (0.01, 11.98)   0.36    \(1\)   0.547

   Buddhist                      29 (14.2)                  11 (5.4)                  0.88                  (0.29, 2.64)            0.05    \(1\)   0.818                                               1.89   (0.08, 42.44)   0.16    \(1\)   0.688

   Hindu                         21 (10.3)                  7 (3.4)                   Ref                   --                                                                                          Ref                                    

   Others                        9 (4.4)                    5 (2.5)                   0.60                  (0.15, 2.40)            0.52    \(1\)   0.471                                               1.43   (0.10, 20.92)   0.07    \(1\)   0.794

  Educational qualification                                                                                                         15.41   \(3\)   0.002[a](#tfn11-ppa-11-1767){ref-type="table-fn"}                          13.78   \(3\)   0.003[a](#tfn11-ppa-11-1767){ref-type="table-fn"}

   No formal education           11 (5.4)                   8 (3.9)                   Ref                   --                                                                                          Ref    --                              

   Elementary school             26 (12.7)                  15 (7.4)                  1.26                  (0.42, 3.83)            0.17    \(1\)   0.683                                               1.22   (0.37, 4.02)    0.11    \(1\)   0.743

   High school                   92 (45.1)                  15 (7.4)                  4.46                  (1.54, 12.90)           7.62    \(1\)   0.006                                               5.38   (1.59, 18.14)   7.35    \(1\)   0.007[a](#tfn11-ppa-11-1767){ref-type="table-fn"}

   Diploma/degree/postgraduate   33 (16.2)                  4 (2.0)                   6.00                  (1.51, 23.87)           6.47    \(1\)   0.011                                               6.67   (1.37, 32.37)   5.54    \(1\)   0.019[a](#tfn11-ppa-11-1767){ref-type="table-fn"}

  Marital status                                                                                                                    6.57    \(3\)   0.087                                                                      8.97    \(3\)   0.030[a](#tfn11-ppa-11-1767){ref-type="table-fn"}

   Single                        21 (10.3)                  8 (3.9)                   Ref                   --                                                                                          Ref    --                              

   Married                       134 (65.7)                 28 (13.7)                 1.82                  (0.73, 4.53)            1.67    \(1\)   0.196                                               2.18   (0.81, 5.87)    2.37    \(1\)   0.123

   Widow                         3 (1.5)                    3 (1.5)                   0.38                  (0.06, 2.29)            1.11    \(1\)   0.292                                               0.27   (0.04, 1.92)    1.71    \(1\)   0.191

   Divorced                      4 (2.0)                    3 (1.5)                   0.51                  (0.09, 2.79)            0.61    \(1\)   0.436                                               0.37   (0.05, 2.59)    1.00    \(1\)   0.317

  Employment status                                                                                                                                                                                                                            

   Employed                      61 (29.9)                  18 (8.8)                  0.81                  (0.40, 1.60)            0.38    \(1\)   0.538                                                                                      

   Unemployed                    101 (49.5)                 24 (11.8)                 Ref                                                                                                                                                      

  Monthly income                                                                                                                    0       \(2\)   1.000                                                                                      

   \<RM2501                      126 (61.8)                 42 (20.6)                 Ref                   --                                                                                                                                 

   RM2501--RM5000                26 (12.7)                  0 (0)                     \>999                 \(0\)                   0       \(1\)   0.998                                                                                      

   RM5000--RM10000               10 (4.9)                   0 (0)                     \>999                 \(0\)                   0       \(1\)   0.999                                                                                      
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:** Higher preference level: medium scores (3--5) and high scores (6--7) of KHOS-I; lower preference level: low scores (≤2) of KHOS-I.

Indicates the predictor(s) with significant difference.

**Abbreviations:** OR, odds ratio; CI, confidence interval.

###### 

Association between patients' sociodemographic characteristics and patients' preference of behavior involvement

  ------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristics of patients    Higher preference level\   Lower preference level\   Univariate analysis                                  
                                 n=79                       n=125                                                                          
  ------------------------------ -------------------------- ------------------------- --------------------- --------------- ------ ------- -------
  Age (years)                                                                                                               1.00   \(3\)   0.802

   21--40                        12 (5.9)                   19 (9.3)                  Ref                   --                             

   41--60                        43 (21.1)                  67 (32.8)                 1.02                  (0.45, 2.30)    0      \(1\)   0.969

   61--80                        22 (10.8)                  38 (18.6)                 0.92                  (0.38, 2.24)    0.04   \(1\)   0.849

   \>80                          2 (1.0)                    1 (0.5)                   3.17                  (0.26, 38.85)   0.81   \(1\)   0.367

  Ethnicity                                                                                                                 1.91   \(3\)   0.591

   Malay                         43 (21.1)                  76 (37.3)                 0.77                  (0.35, 1.68)    0.44   \(1\)   0.510

   Chinese                       21 (10.3)                  26 (12.7)                 1.10                  (0.45, 2.69)    0.04   \(1\)   0.841

   Indian                        14 (6.9)                   19 (9.3)                  Ref                   --                             

   Others                        1 (0.5)                    4 (2.0)                   0.34                  (0.03, 3.38)    0.85   \(1\)   0.356

  Religion                                                                                                                  3.32   \(3\)   0.345

   Muslim                        45 (22.1)                  77 (37.7)                 0.78                  (0.34, 1.79)    0.34   \(1\)   0.558

   Buddhist                      19 (9.3)                   21 (10.3)                 1.21                  (0.46, 3.19)    0.14   \(1\)   0.705

   Hindu                         12 (5.9)                   16 (7.8)                  Ref                   --                             

   Others                        3 (1.5)                    11 (5.4)                  0.36                  (0.08, 1.60)    1.80   \(1\)   0.180

  Educational qualification                                                                                                 1.18   \(3\)   0.758

   No formal education           6 (2.9)                    13 (6.4)                  Ref                   --                             

   Elementary school             14 (6.9)                   27 (13.2)                 1.12                  (0.35, 3.59)    0.04   \(1\)   0.844

   High school                   43 (21.1)                  64 (31.4)                 1.46                  (0.51, 4.13)    0.50   \(1\)   0.480

   Diploma/degree/postgraduate   16 (7.8)                   21 (10.3)                 1.65                  (0.52, 5.30)    0.71   \(1\)   0.399

  Marital status                                                                                                            2.07   \(3\)   0.559

   Single                        11 (5.4)                   18 (8.8)                  Ref                   --                             

   Married                       63 (30.9)                  99 (48.5)                 1,040.33              (0.46, 2.35)    0.01   \(1\)   0.922

   Widow                         1 (0.5)                    5 (2.5)                   2.18                  (0.03, 3.18)    0.93   \(1\)   0.336

   Divorced                      4 (2.0)                    3 (1.5)                                         (0.41, 11.64)   0.83   \(1\)   0.361

  Employment status                                                                                                                        

   Employed                      37 (18.1)                  42 (20.6)                 1.74                  (0.98, 3.10)    3.55   \(1\)   0.060

   Unemployed                    42 (20.6)                  83 (40.7)                 Ref                   --                             

  Monthly income                                                                                                            0.71   \(2\)   0.701

   \<RM2501                      65 (31.9)                  103 (50.5)                Ref                   --                             

   RM2501--RM5000                9 (4.4)                    17 (8.3)                  0.84                  (0.35, 1.99)    0.16   \(1\)   0.691

   RM5000--RM10000               5 (2.5)                    5 (2.5)                   1.59                  (0.44, 5.69)    0.50   \(1\)   0.480
  ------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:** Higher preference level: medium scores (3--4) and high scores (5--9) of KHOS-B; lower preference level: low scores (≤2) of KHOS-B.

**Abbreviations:** OR, odds ratio; CI, confidence interval.
